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Ed finn sat dowa t?o discuss
Project Hieroglyph with physicist
and cosmologist Paul Davies,
director of the Beyond Center for
Fundamental Concepts in Science
at Arizona S’Cafe (Intvevswg
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E I'm going to start with a very simple question:

Why do you write books?

§ a much
younger man I
came in for a
lot of criti-
dsm from
my peers. The
feeling was
that # gyou
were writing
o what we migl’lt
today call a popular book as
opposed to a textbook, that this
somehow meant that you couldn’t
be taken seriously as a scientist.
Indeed, one colleague of mine said
for every book you write, you
should subtract ten from your
journal publication list. That
was the feeling in those days.
Why did I do it? I think partly
because 1 discovered quite unex-
pectedly that I had a talent for
communicating in plain language,
using analogies, mathematics,
and so on, quite advanced and
subtle concepts in physics in pac-
ticular. People seemed to like it
when I did it, and there’s nothing
like having an appreciative audi-
ence out there to make you carey
on.
I'm such a passionate scientist.
I find science so deeply exciting
and important and significant
that I want to tell people the good
news. When I talk to nonscien-
tists, then I realize that they have
no idea about things like quan-
tum reality or the Higds boson or
what happened before the big
bang ot any of these sorts of really
important things or even stuff

about the nature of time that
we've known for a hundred years.
They're missing out on this vast
universe of excitement. I just
want to share this, my own sense
of excitement, and not just
excitement of science, but its
significance for what it means to
be human and what it means to
be living in this universe. A bitof
a sort of missionary zeal. Then it
all changed in the 1980s, partly
because physics, which is really
my discipline, was beginning to
wither.

Studeats found it hacd. They
found it too abstract. Girls
seemed to hate it. The whole sub-
ject was really in decline. Univer-
sities began to wake up to the fact
that if they had someone writing
really gdood, exciting popular
physics books that that might
improve student recruitment.
Then Stephen Hawking wrote his
famous book, A Brief History of
Time, reaching parts of the read-
ing public that the rest of us had
been unable to reach.

Suddenly it was okay to write
popular books. Then all wmy
colleagues began doing it. Now I
think it's almost part of the job
description. It's obviously not
obligatory, and not everybody can
do it or do it well. The days when
it was frowned upon are long
gdone, and I'm thankful for that.
Although I think there are prob-
ably rather too many populacr
science books on the market at the
mowment,
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E Would you say that’s true primarily in physics or

do you also see that happening in other scientific disci-
plines? Is there now a broader expectation of this kind

tology has
treally
stolen a
march on
physics.
When 1
was first
embarking
on this, there weren’t very
many people doing popu-
lar science. Most of those
were from physics ot cos-
mology backgrounds. It’s
casy to talk about
astronomy and cosmology
because you can discuss
objects that are out there
like stars and black holes.
Biology was rtather the
poor  telation. That
changed, perhaps because
of Richard Dawkins's
books. He writes very
well. He really did popu-
larize biology.

My first thought when I
bedan to tread Richard’s
books—which I think he
just writes beautifully
and 1 enjoy them
immensely—my feeling
was well, what's new?
This 18 about Darwin’s
theory of evolution, it's
150 years old. [Laughing]
Why is he writing about
this stuff? It's old hat
isn’t 1t? But of course I
guess it's anygthing but

of public communication?

i llll!&l‘!'l/lll//////

old hat. Now when you
look at lists of popular
science books, they tend to
be dominated by biologdy.
Biologists have an advan-
tage and a disadvantagde.
The advantagde is that we
can all imagine certain
animals and plants.
The concept isn't very
abstract. The disadvan-
tade is that at the mo-
lecular level it's so incred-
ibly complex, and every-
thing you want to talk
about has some horrible
unpronounceable name.
[Laughing] It's only in
recent years that they're
coming around to doing
what the physicists have
long done [with naming].
for example, black holes.
That's a pretty pithy
explanation. In the
beginning they used to be
called totally gravita-
tionally imploded stars
ot something.

Blologdists now talk about
things like junk DNA or
they dive denes funny
names like hedgehog and
NANOG. I think they've
learned that if you're
trying to communicate
something, it really does
pay to have some pithy
acronygm ot description.
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[E Names have a lot of power, of course. So many names also come

prepackaged with these metaphors—the black hole is a great example. It
+ conveys very powerfully this particular image of what the thing is. There are
8o many popular science books out on the market now. What do you see as your
,tespousibilities as a public communicator of science? How does one do it well?

SCA

TN TR on't pretend that doing science is ultimately for making
\ money. There is this horrible trend among people who
B ate trying to popularize science: Why ate we looking
for the Higds boson? Well, maybe in a hundred years
somebody will make a buck out of this. That's not why
we'te doing it. The reason that we do basic science is to
understand how the universe works, and what our
place 18 within the universe. It's a noble quest.
Not something you'te going to devote SO percent of
25 the GDP to, but some small fraction of the GDP is
spent basically exploring how the universe is put together, what the under-
lying laws are, and how it began, and how it’s doing to end. All these things
are just as important as—well, for previous denerations were the great
religious questions. People built the medieval cathedrals in Europe. 1
suppose there were a few people who said, “Well, what is this doing for the
GDP? Where is the productivity in this, all these resources?”

‘E Those people probably got their heads cut off.

—;'D That's right. They were doing it because this was a great, collec-
tive human venture for trying to understand our place in nature. It was
uplifting. It was giving people a sense of belonging and purpose. Science is
exactly the same. It doesn’t cost as much as the medieval cathedrals to do
our type of science. I think science isn't just entertaining; it is part of what
it means to be human.

If science leads to some practical application, that's a bonus. The prime
reason that we're doing basic science—not applied science but basic
science—is to probe the secrets of nature, to figure it all out. Aad I think
that’s a wonderful thing to do. I think authors who communicate that
sense of wonder—that we're doing it, not because we'te trying to invent a
better type of can opener, or something—that this really is part of the
human adventure! That's what goes over well.

What doesn’t go over so well, and my literary agent cautioned me against it
right at the outset, is to take a subject and just give a sort of rundown of it,
a survey of the latest thinking about data mining or something. That isn't
doing to do too well. If it's something like chaos theory completely transforms the
way that we understand the relationship between cause and effect, that's pretty deep.
Quantum reality shows there may be parallel worlds. That is atteation
grabbing.

There’s got to be something in it that-and this touches on science
fiction- takes us outside of our daily world into another realm; some people
might say an Alice in Wonderland realm of weird and wonderful concepts.
Things that are counterintuitive, defy common sense, really lie outside the
scope of everyday experience. Yet we can still understand them. That's the
magic of the human mind. We can go into territory where our imagination
and our common sense completely desert us. And yet we can still make
sense of it. Science has the power to reveal how the world works, even in
areas where we could never guess it just by looking.




[ I want to draw out two things that you just mentioned. First, the cathedral
metaphor, which I think is very apt. Second, the sense of wonder. What I love about the
idea of cathedrals is that they were literally building an acrchitecture of the universe. It

was a way to make sense of the world by putting a frame around it.
1 think that is very much what the scientific endeavor is, more abstract at times, but in an equally
sweeping and ambitious way. Science fiction becomes a kind of cathedral of the imagination. It's a
space to do that playgfully, to do it in an exploratory way.

Tell me how gou try to capture and convey that sense of wonder as a writer and then let’s use that
as our bridge into science fiction, which 18 of course for many people a core engine for that experience
of wonder in the world.

he great advantage science fiction writers have over people like me is that they
can bend the rules, sometimes quite a lot. They can make up different laws
of physics or pretend that some of the things that we now cherish will be
overthrown.

When I'm writing speculative science, I really try to be very careful about,
first of all, being honest. Second, differentiating between speculations, which
are firmly rooted in accepted understanding of science, and those that might
require some future change or ideas that are being kicked around in
academia, which are sort of taken semiseriously by the scientist concerned,
but may never work out. Often people will say, “All this stuff about string
theory and so on. We can’t take it seriously, can we?”

Well, the answer 18 maybe, to a certain extent. I always think it’s really important if you're doing
responsible science popularization to say, “This is a popular idea. It's a coherent idea. It's been
worked on in a lot of detail. We know there’s a Lot of mathematical modeling of it, but there’s not a
shred of evidence at this stage that it's correct. It may turn out to be useful or may fade away.”
That's really important.

You can cectainly push the boundaries. You don’t have to temain exactly at a current state of
knowledgde. You can talk about ideas that challenge that. You can’t just wave a magic wand and
travel faster than light. If you're going to talk about faster-than-light travel, it's got to be done in
this very cautious way.

‘ E =0 Much to the disappointment of many Hollywood screenwriters.

Yes, if ever there is a spoiler for science fiction, it is the finite speed of light. It's a pretty
big speed, but in astronomical terms it's very slow of course. It takes light one hundred thousand
years to cross the galaxy. If you really believe nothing can go faster than light and you can’t even
send information faster than light, then that dissuades one from a Lot of very popular science fiction
scenarios. Now maybe one day we find out that this speed of light restriction is wrong, that there are
= ERE ways of ciccumventing it. Ipecrsonally don’t think so, I think it’s here to stay.

7 As a scientist I must always be prepared to be open-minded. The whole point is that nobody has the
last word. AT can do is teport to the best of my ability what is the current understanding of this
ot that subject area whilst being open to the fact that that may changde in the future. If you take a
sort of “anything goes” attitude—so I wrote a book recently called The Eerie Silence about the search
for extraterrestrial intelligence. Well, a wonderland there of speculation. You could imagine all
sorts of civilizations out there, all sorts of things doing on and so on.

I am careful in the book to say, “Well, you know, if we can imagine super-civilizations as a possibility,
why not invent civilizations that can travel faster than light? What effect would that have on look-
ing for aliens?” What I point out is that really to do responsible speculative science you have to take
the best understanding that we've got at this time in the knowledge that we may be proved wrong
in the future.

If you take the attitude that we can make up anygthing, any laws, any old ideas that we
want, then it becomes rather valueless: your speculation is as good as my speculation.
It’s got to be informed speculation, informed by the very best understanding we have of
science in the full knowledgde that we don’t have the last word. There’s more to come.
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| don't think
there’s any
doubt that
not only
myself, but
many of my
colleagues,
particularly
those who
H went into the
physical sciences, were deeply
inspired by reading science fiction,
probably in their teens.
I certainly did. for me, pact of the
love of physics and astronomy was
reading those early books. I par-
ticularly liked reading Fred Hoyle,
who was a practicing cosmologist.
In fact, he gave me my first job. It
was long before I had a profes-
sional relationship with him that
I was reading his books, which I
thought were very good because
they were tooted, again, in the
very best science.
Because I read Asimov, H. G. Wells,
I've always been a little bit
choosey in the science fiction that
I liked to read, inasmuch as for me
it's better if it's hard science
fiction, close to what I feel I can
believe. In some ways I think I
enjoy rather more reading the
biological stories than the
physics-type stories because it's
casier for me to suspend wy
disbelief in a field I don’t undec-
stand so well.
Of course as a teenagder, I wasn't
so able to spot the flaws. I don’t
think there are any flaws in Fred
Hoyle's stories actually.

¢ How in your life have gou seen the intersection of science
fiction and science? Do you see that as a positive feedback
Lloop? Were there science fiction stories that were particu-
I )( )i w larly tnspirational to you when you were younger?

This is a two-way street of course.
Scientists are influenced by
science fiction most often, but not
always, when they're young. Then
there’s a question of how much
science fiction writers ave keeping
up with and are influenced by new
ideas and science. That's more of a
mixed bag: some are, some aren’t.
Some people who write science
fantasy, they might be aware of
weird things like quantum local-
ity or something like that, but
they're not doing to make a huge
effort to det it right.

Some do. Stephen Baxter for
example. I'm very impressed with
the way he’s able to follow and
write about really pretty
advanced stuff in quantum field
theory, quantum gravity and so
on, and weave a story around that.
I think that’s very skillful. David
Brin as well is able to do this, to
pull these things together.
Frankly, I'm lost in admiration as
to how they're able to do that
because, even for a professional
scientist, trying to keep abreast
of those things can be difficult. To
be a fiction writer as well is
tremendously impressive.

I also, as you probably know, very
much enjoy the books of Ian
McEwan, though theyre not
science fiction. He often writes
fiction about scientists. Agdain,
I'm astonished at how well he
seems to grasp even stuff at

the very forefront of modern (
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¢ When Jan McEwan was here visiting ASU, it was quite
interesting to hear him talking about the choice that he
made at a certain point in his career to pursue writing
instead of a career in science, which was I think the alterna-
tive for him. He echoed your pleasure in seeing that there
18 more and more popular science writing. It has allowed
him to remain involved in that discourse even though he
can’t do it professionally because he’s too busy writing all
those wonderful novels . of his own.
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fiction writers are not just there to eatertain, not just
there to write books for scientists to read in their down-
time. [Laughing] They really do have an important social
vole, first of all as part of communicating the science
process. A lot of people, particularly young people, first
det their glimpse of difficult ideas at the forefront of
science from reading science fiction.

In science fiction you're creating a sort of imagdinary but
plausible world. That can be used as a setting to develop
all sorts of social or even political messages. H. G. Wells's
The Time Machine was really not a book about time travel.
It was a book about what would happen if society contin-
ued to develop its rampant capitalism, and to develop in
the far future the division into the haves and have-nots.
It does provide that vehicle for social and political com-
mentary. I guess that science fiction is as varied as any
other denre. It'll be everything from an entertaining romp
to something with much more serious sociological input.
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I think that's right. The mission of Project Hieroglyph is
really to find that sweet spot of science fiction right at the
intersection of science, trying in this very deliberate way to put
writers directly into contact with scientists and engineers and gdet
them to engage with the latest cutting-edde ideas, the newest
research. And still give them the freedom to write stories that
explore social, ethical, and cultural questions.

I think that’s what science fiction can do in a way that nonfiction
science writing often cant: create that imagined world and work out
human conflicts in a future landscape where some new discovery or
new technology exists. That can be quite powerful. That's how the
rest of us can follow along in a sense and start to play out these
issues.

Ilike to think of science fiction as this sort of imagination lab where
gou can play out scenarios and work through all the different pos-
sible consequences in a way that is probably quite difficult when you
are focusing on technical problems.

The premise of Project Hieroglyph, the initial call from Neal Stephen-
son to come up with more optimistic science fiction: I'm curious to
hear whether you agree with that and how you see the state of our

lmost  all
futuristic
fiction s
dystopian.
Maybe it
alwagys
has  been.
I'm think-
ing back to
H G Wells

and George Orwell-I don’t
vecall that as science fiction,
but I mean it’'s worse now than
he predicted for 1984. That's
all coming true. [Laughing]
Do we see any utopian Sscience
fiction? Well, not a great deal.
I mean, I think Arthur C. Clarke
probably is a counterexample. It's
not all utopian, but it's by no
means doom and gloom. Science
fiction can involve futuristic
science, but also our same science
but futuristic technology. Just
taking what we see coming over
the horizon and then imagdining,
taking it to some extreme in
twenty years, fifty years, one hun-
dred years—what would it be like?
Angthing that involves truly dra-
matic transformation of society
could be viewed as dystopian, even
if it's not. Imagdine a future world,

as we so often do—Brave New |

cultural relationship to the futucre?

World, in which the human tepro-
ductive process is managed very
differently, and we'te creating
designer babies, transhumans,
posthumans with carefully chosen
attributes, controlled systemati-
cally by some sort of authority.
It seems ghastly to us now.
If it were to happen, I could well
imagine that in another hundred
years, people would say that our
age was the awful one: rampant
overpopulation and plundering of
resources and people behaving in
a ghastly manner. How much
better to have engineered
gdenomes and controlled popula-
tion, where people are better
adapted to their society and to
what they can contribute and to
what they need from it; and the
whole thing is planned and orda-
nized.

They might regard that as the
Utopia. What is good and bad? It
very much depends on the agde.
There are things that we are doing
now in our society that people are
comfortable with that would have
been tregarded as hocrific fifty
years ago. It's too simple I think
to just say that the future is, as
told by science fiction, always
bleak.




LEEE? One of the best things that science fiction can do actually

15 comptwate things a little bit or point out when we've leaning too
heavily on certain assumptions. I think it's true in many ways
that science fiction is a philosophical literature. The most outland-
ish, the most dangerous ideas that science fiction proposes often are
really moral and philosophical questions rather than some radical new
technological invention. It's ultimately about how we as humans use these things.

ou think ahead fifty years and probably the most profound changdes will come
from aspects of science and technology that we don’t even know about yet.
Or we might know about them, but we don't appreciate their significance.
Time and again when I'm discussing these things about my own youth and
reading books about the future, I think of the comics that I used to read and
their imagdes of cities in the year 2000 with people with jetpacks on our backs.
They completely missed out on the information revolution, which was there,
but it was just out of sight. People didn't understand the significance.
That’s the fun, isn't it, of trying to pick what’s next? /

(O, © /.

;',,...,;.' That's a very interesting question. We are moving so quickly now in so many different arenas of
dtécovevg that we have a huge number of new ideas, tools, and systems that we have created, and we haven’t
realized what a tremendous impact they could have. That’s one of the things that excites me the most about
the premise of Project Hieroglyph: it’s really almost science fiction of the present. What could we do now if
we simply set our minds to it? Not relying on undiscovered technologies but simply reconfiguring or shift-
ing the cultural frame to say, “This is important and here are these tools. Nobody's put them together yet,

but you could really do this if you wanted to.”

A | like to speculate about what we could achieve with current science and technology and the commit-
ment and resources. One that I've been banging on about for years is a one- -way mission to Mars. We could
set up a Mars colony now with current technology. We don’t need some really futuristic thing. We could go
to Mars. We have the ability to det there. We could send people there. They may not live as long as they
would if they stay behind on Earth, but it's not a suicide mission. We could build Mars colonies starting
now.
Is that science fiction? 1 don’t know. I suppose it's conceivable, but at the moment it’s fiction. I think what's
standing in our way is simply having a good reason to do it, or for nations having the ability to pull together
their resources. Most of my career was dominated by the Cold War and the arms race, particularly in physics.
To a certain extent, biolody. But big science was driven by the military.
Things like particle accelerators, which are very expensive, big projects, or the space program- -these things
were tiding on the coattails of the military budgdet. They were regarded as, if not directly military, at least
sort of part of a national virility contest: your technological prowess to intimidate the opposition. A lot of
people spoke in the early days about the peace dividend.
The plan was when we stop spending this obscene amount of money on armaments, you could always spend
on really useful stuff like health-care programs, and the nonmilitary science would absolutely flourish. The
exact opposite occurred. The peace dividend turned out to be negative once the arms race faded away. Big
science became very difficult to fund. It's a bit of a tragedy that humanity can’t pool resources in the spirit
of cooperation rather than competition.
The truth is you det more out of people by having a race or a competition than
gou do asking them to cooperate. It says something about human
nature, and it’s true of individuals and it's true of nations. It's well
known that if you want to achieve something, a million-dollar
budget, and it'snotenough,it'sa ten-million-dollar project, you
create a million-dollar prize—now I'm thinking the X Prize. It's a
dreat way to det people to do to Mars: Give them a prize.
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REREY It's a powerful motivator and it reminds me of the cathe-
drals. The Cold War provided this frame that made a rational storyout
of the universe. It wasn’t a tecribly happy story. It was a story of these
two competing superpowers with nuclear missiles poised at each
other’s cities. But it was a story that made sense, that allowed every-
body to pull together and focus on these things. It had those elements
of competition and ideology and self-interest.

The Apollo missions were part of the Cold War. The space race was part
of this broader military struggdle. Of course we had Wernher von Braun

and we had our tockets. We weren't just using them to study moon Jj
rocks. Yet there was also a beauty and a selfless sort of majesty to the -

space missions as well, in taking that step for mankind. I think you're

quite right, those framing stories are so important. We seem to be ]

struggling for a new one.

il

AT
t's a
much more tation of society; it's no longer the
confused case that we can get behind these
picture now. simple narratives, where it seems
In our pres-  ike there is an obvious trajectory
ent society I that we want to follow. And then,
think wecan  if we try hard enough and are not
tecognize derailed by the opposition or the
something—there’s a deepmal- ,(toenative ideology, we'll get
aise running through our own ...
liberal democracy, Western soci- o 1 talk to young people, they
ety and around the world. Ideo- 4 v <00 b0 have a real grasp of
logical conflicts now are yyeatlg who they are, ot what soct of com-
between the world of traditional L. -
munity they're in, or where it's

ivshla;a:e‘a Sat;ev?oej:;ﬂ; ¢ d;;??:;?_’ g,oi’ng. Thetg’s a tecrible S'eas'e of
munism versus capitalism. }wmg os t‘t}e mJomenf, of just
foc a while people were talking instant dratification and no real
about the New World Oeder with commitment to a well-charted
the end of the Cold War, that ruture. Maybe this is where

there’s less.

maybe it was now possible to have Scfte’nce fiction really can help by |
giving some sort of structure to |

the way forward, and detting -
everyone get wealthy together., away from this notion of living in 1

everybody integrated into some
soet of common matrket, and

Things are a lot better than they the here and the now and not
were, I have to say. People who bothering to plan further down
tend to be gloomy about our pres-  the track.

ent ciccumstances have forgotten I'm talking primarily of course
what it was like, say, in the ‘70sor about liberal Western democra-
‘80s. I think the world is better. cies. It may be totally different
Relatively speaking there is less in China.

e poverty it doesw’t mean there |

S K
o} ﬁa isn't some. Relatively speaking |

~ What I see is really the fragmen- 7
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iy China is just beginning to develop a new wave of
science fiction. As a cultural concept, it's of course very
different. Soviet science fiction was fascinating if you look
at something like Tarkovshky's Solaris. The way that you
imagine the future is always a veflection of the present.
We need to build this pathway forward, and not to the
distant future, which is still the same as it was fifty years
ago. What's a doal that we could accomplish in the next
ten years or twenty years? That was something that we
had in previous denerations. That was something that the
cathedral builders had because they knew that ultimately
they were going to finish building the cathedral, and it
was doing to be better than the cathedral in
the city down the road.

he spirit of the Apollo program
was that it was deliverable within a
human lifetime, and a big commitment, and everybody
dot behind it. It's easy to imagine doing things like that
now. I mean, I've mentioned there’s one way to Mars, but
that’s maygbe a bit harebrained. We could imagine great
projects here on Earth that we could do—if there was the
commitment, we could do it. What these projects need to do
18, in my view, to be unifying and not part of a national
competition. What we need is great projects that can bring
people together.
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Roy Wasson Valle was born in Mexico City and lived in ||
Cuernavaca, Mexico until the age of 11, when his family

moved to Prescott, AZ. In 2003, he received a Bachelor of
Fine Arts in Sculpture from Arizona State University.
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His work has been exhibited in several individual shows &
in Phoenix, AZ. He has also participated in invitational
group shows at a variety of venues, including the Arizona ‘
Museum for Youth, the Mesa Arts Center, and the Phoenix
Art Museum, He was hired to create all of the artwork for
a computer game called Word Realms. Tn 2014, Roy and his
wife and collaborator Koryn Woodward created Camp
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Dreamtree, an interactive art camp
installation, at the Scottsdale Public
Library. They are currently adapting

(©)
SRS

Camp Dreamtree into a traveling installa~
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tion, while creating additional public art projects
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and gallery shows. They have a little girl together.
See more of Roy's work at http;//instagram.com/rwvart,
or follow him on Twitter at @RWYVart, §
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